the current 60 nA used in Fig. 1 . The Au 3+ diffusion coefficient used is 1 × 10 9 nm 2 /s (41, 42) . 1M corresponds to 0.6 nm -3 . The concentration at the beam location reaches 0.1M in a few tenths of a second then continues to rise. Simplifying assumptions include that the source is taken as a line, no diffusion of ions in the reverse direction is included (a factor of 2 error), and the 1D calculation is likely to overestimate concentration in a 3D situation. (B) Decrease in concentration as a function of distance from the electrode center at the end of a current pulse. To illustrate the rapid decrease we use a fixed concentration (here, 10mM) above the electrode at t = 0. D is as in fig. S5A . The ion concentration becomes low within 1 ms of switching off the source of ions. Inset is the experimental geometry in Fig. 3 . The resulting metal atoms nucleate a nanocrystal or attach to existing nuclei. The overall process is sensitive to solution chemistry, potential, and dose rate. This technique works with several metals and can in principle produce complex structures.
Etching is also possible by changing the balance between oxidizing and reducing species via the dose rate, allowing previously formed nanocrystals to redissolve at higher dose rates. Below this threshold dose, the nanocrystals maintain their shapes (with negligible dissolution) for several days. Vth is the threshold potential for releasing metal ions, d is the dose rate, and dc is the critical dose rate for erasing. 
